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:57)Abstract: 

PROBLEM TO BE SOLVED: To increase a linear recording density and a 
track density by attaching a recording/reproducing element to a 
Tiagnetic head slider via a piezoelectric element, and displacing the 
Diezoelectric element to finely adjust the position of the 
ecording/reproducing element, and thereby realizing very small spacing 
and high track positioning accuracy. 

SOLUTION: A piezoelectric actuator including a pair of electrodes 15a 
and 15b formed in both sides of a piezoelectric element 14 is provided in 
5uch a manner that one electrode 15a is placed to face the back end 
surface (air flowing-out side, end surface) of a magnetic head slider 11, 
and in the other electrode 15b side of the piezoelectric actuator, a 
ecording/reproducing element 12 is provided in an electrically insulated 
nanner. By providing the piezoelectric element 14 displaced in a spacing 
iirection 1 7. spacing is controlled to be smallest. By providing the 
)ie2oelectric element displaced in a track direction, fine track position 
control is performed. By providing the piezoelectric element displaced in 
he rotational direction of a magnetic disk, the jittering of a reproducing 
;ignal is reduced. 
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-^^'SKl l©*m«:}?±ffii Zifi^f&^ir\Xi,^i>. it 
tc. CiDW^-^-y F FX^-^^*') 2tt. X5 

^mm. 1 1 ©g^ffiK:. 15 a, 15b icmi^ 

tifcmnm^ i 4 1 as^i:^ e>n-5 i t ee^^ 1 
4 1 ^■ffi^xf&mn^'mi-i 2*5as:w6n-ct»s. aE« 
1 4 1 «> 1 6 1 ifi'^oxjj'^tm.nys^ 

©^b©«rffll»rtiS. 

[0 0 6 8] 03«:^l/fcSB^---f F {^-^v FX-5 
2 ff^^ 1 4 1 ©^S*rSj 1 6 1 ^SS^-r 
^ X i'j«<*©^tiS:6rioj ( F^-^i7:^[Si) ccl-tc^s© 
f . SSei 5 a. 1 5 bWiC^W^:*.WSCi-C, 12 
1 2 * F 5 f d'^^Inj^fi^ 1i4 C i3{is-c# 
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[0 06 9 ] mst/CnkbfcmM^y K iMM^^:^ F;^^ 

[0070] mur^^:^:L-'^<o;^r^V'y^ ^{ig^ 

A ^) 2*^C>BEm^T- 1 4 1 tcj:-6 i^T^r^fig 
SlIfBISretflaT^ C <!: "C. 1 0 n nKDSJ^Tffitl/c v 

[007 1 ] 0*ts«^^iimM^aa^»?ii^:sm 

(4). No. 9 1- 1. 1 998^. 2 10^211 

II«T iJ' ^ ^ X - ^ 0|glb:^?*i/jN3 CiA:8?>raitt©/jNS 
^^^/r? ^-S^rff^ci^/ca?) 15kHz gSO^ftffiS 

[0072] B^^^^mn^^mi^-^w^wscM: 

(4). 1 99 8^. 2 0 8~2 0 9H-CSi^3tl3rc* 

[0 0 7 3] cntC*fOT. m^^mX^fcMW^vY 

'r€>C:<!:;&it*#. SOOkHzfeliCDm^^tJi^iS^* 

[0 0 7 4] a4^JCC7>^eg^^'SM^^*;' K (SS^-^ 

4^^-r^^^-:7F m^^vY'^'^A^) 
-Y^SSl 10^ffi^?#±Ml 3 7!;^ff$^^nTC^^. ^ 

A 9WSl 1 1 Ofl^ffiCC. — 1 5 a i^tffimS 

1 5b<?:K:tl5^n/c|EmS^l 4<t. Sii^SlSbi 

f67?©^@ 1 5 c ioct^*n/ciEM^^i 4 1 Limm 

Sn^tifeCC. ftfeT^CD^gl 5cffiiJ«:iafSS^3R-?^l 
2:j;»5g:t^e>ta-cii^, 

[0075] -:7?(DEEm^^ 1 4 fci. ^3^g7?r^ 1 6 t'^T. 
1 4 1 ^ffi:??!^ 1 6 1 F ^ 1 8 ©fecD 

*fflt>rii€>o 2r><oKmm^ 14. 14 1 co^s:^!^ 
4 1 iriaiss^^^* i 2 ^ 

X-^-5^>i^:6r[^l 7i F "7 ^T^foJ 1 8iCD2:&ffil->. 
[0076] — :^<DBES*^ 1 4 CCEpJnf -SHI^W. >^ 
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^14 1 CcEPiint-^^^ti. lEiaW^^l 2i}^%mh 

snsciT&i/cCi^o -en-eti<D^s^?g^^«5ookH 

(^TikLtcmm.^ y F 2 c?) J: ^ ^EE^T-* 1 mtci-fWtVf 

[0 0 7 7] a4«:^U/c6^-v-^ F m^-^y F^^^ 
10 ^r^i') 3*m*rH2(C5^b/cffiaE»f=^j^>;^g4 0?r 

[0 07 8] 05«C(DI%?9JC^5Stta^';' F (MM^ 

bliCm^mmr-y F im^^y FX^^^) 4{3:. ?#_h 
®1 3^ii^/c;^^'l ^SSl ICD^SM (^S^tbiH 

20 mm) mi<oEMm^botm2<DHMm'f^\At 

[ 0 0 7 9 ] m 1 ©Iim*^5 0 ^@:&faj 1 6 2 

5o l^2cr>BE^^^l A\t. »ffi:^lpjl 6 ;&im^CD:S'laJ 
<bl[ft-c*o. :^-^-5^>:5^:*rfi] 1 7k:^fi]['r^t>or)«: 

[ 0 0 8 0 ] a 5 ^^O/cMm-^ F (SS^-^ F;:^ ^ 
■Y^) 4^fflC^^C<h-C. IBIiS^^l 2^M«r^^ 

^^1 2^:^^-lylyif:fTiu\-^^iA^M:hCtifiX^^^ 

m 1 cDjEm^^5 0 limm-r^mmt. w^mn^m^ i 
2<Ds^m-^icsrJCirs*m:tKD^ra^» (vv^ 
ifim-^ttji^x^imr^. m2(osMmi-\A^ 

-So 

[0 08 1 ] S6«C(7)^Hj^^^sa^-v^^ K {WM.^ 

40 ffi 1 3 ^m^fcx^ A d^s^ 1 1 (DW&m (^mmm 
Sffl) tc. mi(DE.mm'^5otm2(DEEmM'f'i4i 

ilBim^T-l 2^mrAcC-5>o 
[ 0 0 8 2 ] HI (DEEmS^^S 0 55^@:&|fi3 1 6 2 

IS2 offis*^ 1 4 1 1 6 1 fj^m^o 
tm,nx$> 0 , F -7 ^ ^:tj\^ 1 8 tc^fii-r 

[0083] S6tC7}^t/cSata-v'> F (^M-v*;^ Y^^y 
50 >ftS^) S^rffltiiCi-C. fB«^Wft*^l 2*88^7^-/ 
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©BEii^^s 0 Kiwmnmmt. ffiitw^^ 1 2 o 
M^^tfi 5 i ^ ftow-r 0 2 ©BEm«^^ 1 4 1 (cEPiiw 

CO 084] STtcs^-^jam-^!? k (m^^-y k;^5-< 

^) 6 j¥±® 1 3 -7 ^ a^ttfii 1 1 ©a« 

M (^ffitfi««gffi) mi©ffS^^5 0<!:||2© 

n^^^ 1 4 imsoDEE^s-iF 1 4 1 ^mmw^m^f- 1 

2*ltA-CJSS, 5a~l 5d»mS-C*-5. 

[008 5]||1<D1I«^^5 0». :»@:)^rfill 62*5 

4. »2<D£ES3R-?-l 4». »S:^r^^Jl e^sSlfCD^Jlnl 

<biS^i"c*<3> ;^-<--»*':^r6j 1 T'v^ti-r St)©* 
fflc^Ti^s, »3®iim^^^i 4 i«. ^m-m^iQ 1 

i>h(0^m^^XK^^^ tjiis, SII^-?-5 0. 14. 1 

9 (c^ii-r SEm*^ 5 0. h ^ 1 8 ic^fii-r 

■SEE«^^ 1 4 K :^'^-'U>if-^ 1 7 tC^fe-r-SEE 
lilK:^ 1 9 <i:;^-<--»i?^:;&|nj 1 7 i h 7 i':^!^ 1 

8<i:©3:?fIaI«:g!eS-iiSC<!:*i-C#S. M 1 ©JI^ 

sj:5$«®-r-s. m2©BEm*^i 4{cEnjn-rs^w 

»i^*iS/Nc^£2>J:^fiJ®T-2>. ^3©BE 

[008 7] ms-^mi iCTikLtcm^^v k (aft'^f 
K;^5-fi^) 4. 5. 6%«c>sci-r. 

1. 03. 04K:^L/c!a^-^y K (ea^-^-^ 
i*") 1. 2. 3*fflt»]teJt^l/l OtCig^Sl+SC 
tifi-Vittc, «c*j. ia5~BI7K:jnUfclS$i-^y F <S8 
4, 5, e^ffiC^rfe. 

[ 0 0 8 8 ] S 8 «0 7 icmUtcmSi.-^ V F (fiSM-^ v 
IB»Bfife3S^^ 1 2©tig%;^-^->»i/:^|fij 1 7 > F -7 

5'5'*ioji8. f'-f ;^i'|5i^i*ji 9©3:frrsi'><^^&$ 

[008 9] H9ttH7W:^Lfc#Sfi8St^f F (fiS^ 
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(a) it'tfx.j^mmQoi, 09 (b) itmm. smm 

^BA»3^-t±a«6 1 0 9 ( c ) itimn^^BHS. 
»«6 2%. 09 (d) »3:j9±®JI5fi£ci- m±mmHS. 

6 3€r, 09 (e) (i;^-5-Y^!'5^5'7'6 4*^ 
bXi,>i, 09 (f) »±fB©SXS«:J:-:>TfPM3n 
fcfiSSi'V'^ F^fifcBi (mSL-^-» \r ^ if^mS,) 6 5 

[0 09 0] TJl'ii- ■ mt^i>>mmi$, TJ\^ii-- 

^^^I'S^-iJA. i^juajLT. ms^, a^'-rr 

SSL/cSmS (mffiii) 1 5 a~ 1 5 d■Cil5^/cSIEm 

3RiF5 0 . 14. 141 ^wtm-Q9h*)n». -e©±K 

TJ^5:^. Si, N. $?t«S i O, t£i£<Dm^mi 0 

20 [009 1 ] ftfc. •?X^^^6 0*S««tt%Wr-5ti 
^IJ, >5x/%S«6 0 imS 1 5 a t©P^ 

ic. T;U5:^, Si, N, Sfc»S i O, ;rjci©mJl 

[0 0 9 2 ] 9^^f>My;l'n>^iS, 9'^>M''-«';'?A 

«ci'««s*>e>!tc.sjEm5g^=-i 4, 1 4 1 iimprfj 

[009 3] cnfe(P^©Xg«. •Mn<mf^^'j F©l? 
0^to-i*»«6 1©»^JS7 0±K:, lE^W^^^l 2 

fi!^«6 2 *ffs-r«. 

[0094] ;>C{C, iBflifl^^?gfiS««6 2 *fB^|| 
1 mj^fiR-r-S J: '} (C^W ^©^gffii&fflg 

±ffil 3*J^fiSLr. »±®JgfiRP- (^±®Jgfi^J» 

[0095] ^^K. f^±®J^fi£a- (??±®J^r£5>J» 
40 «) 6 3*^»fL-C. X5'r^5^^»7-6 4=&fPl!f-r4. 

[0096] \il±.<DlM-C^{^fdSm.-^ f F (58^-^ 

I5ier5'^*i-3f4 1. m^7'H:^^mw3o tmPi- 

^t>^T. ?a«7^-<;^4'tlg4 0€rf^Sj-rS, 
[0097] 

[^li©jam] W±tftH^L//cJ:^K:*:^?BOcJ;n«. m 
^^i> F«. S«ff±-r?)fiS»--^-;; F;^7'f^^<!:iB»# 
50 SjR^^rfiK^f^^Xd'jeiftctcfi^WitftHlifBfltS^ 
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[009 8] 1 k^^ssmt^ ^ ^mmt. m.% 
[0099] nmomm.y^\^-c:K^--iyz^^-jjt^K.^ 

[0100] mffi®En»Dtc*tLr68^7^^ X i'JKft©^ 

[0101] ns.<omimm.x:^^--iyiyifisnv:^ 

[0 1 0 2 ] W*^5(c^^€,fi^^f=-r ^fii 

2:&isi®fii{a*ij®i*s:t>©aii#{cT»3nic<»: 

13: < ^f ^ C <b * 2 *[pI©^tg*(iaP*PI^{Cff 
[0103] m^T" -i X flSiicieiiteTSrr^itc^fi-r Sffi 
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S4^^©x--^-e^> ^:^i^©fig=Srfil»-r 4 c i-c. 
[0104] fiS^if* V i'iSE»©|5iS:^{c^fii-r iff 

[0105] n-imQf,m^mM-^v Ft*. ^i3m-±M 
<om.%r- 5* F X -7 ^(o^^^mmmic . e^t ^ 
ai-^f*^©— :^©^45*ifii$i*Tta:w. EEmri' 

fig L . s 6 ^c1a^©ia»s^^p•%ff^Pi3-cJgfi^ u fc 

F?:»B§TSCi*i-eg?-S. 
[0106] 1 3 (C^ifiSa-x F«. 2B«^± 

MOIS^-^^ F >^ 7 5<'©^aEtHiW«g® IC . ^{i*|6j 
©M^c 5 aifc©JE1ir 9^ :=L X - 3^ I. -C^l^f S <!: 
ifeiC, aSStift:1g^©JEmTi'9^*x-ir©— :)5^© 
i^J«S*i851Ba^'^ ^ F X 7 -r ^'©^SfeaHWJgffiK 

>ttis]-rsj:5^t:^, a)i3nfcai^©ffmTi'g^^x- 

*©f(&:)^©iWJfi@fflltciaiifl^«^4g:i:f*«iii 
fc<OX. t5'SfeJ:«:^©ff«Ti'5^*x-^»4 
«® L-ci^iS 1/ . 3 6 tcasfc©iBiiff ^^;&ff^ispg 

[0107] n>m 1 7 (C^^E^'N. F©S?5»^ffi 

^JS«©1I!!liB{c^©j5i±S*f^L:fc^{c. 5IJ 

©am-^f F^M^wtcsajg-rsciAs-cts. 

[0 1 0 8] 8{c«KSffiai5l7'-f ;^^'iga©l!Jg 

m^-^-y F?:fflc»Tjam7=-* ;^i'S^a*i!®-r-5J:5K: 

[02] C©^||(c^SJlSlf=-/Xi7ilB©SEB5«3i* 

[H3] CCBBJtC^SfiSm-^s- F (JSa^v, FX^-< 

^) ©m2*Jgjf|^^?r7j^-rm0T*i. 
[04] C©^Hj{c«^^>s^^^.;, K (fiS^-^^ F:^7-< 

[05] c©»ia{cfl^«,fia[«-^ f F (88^^ f F:^7-< 
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[08 3 mi <iCmLfcmSi.-^v K {mSS.^v PX^-Y 
( f ) <omic:LWfim^iri>. 

[0103 n-±mx V A ^-^m^^icM^oMS^^ v f 
iM^mmmr^v F) ©«jg4^-rim0-c* 

•5. 

[011] #J:MJSa-^f F;^^-^^®WHfCEE^-f- 

*a^^>ii^:^£^se*cDfiB»■^ s» f (lagi-^ f ;^ ? d^) 

[012] r^±§!fiBim-^ vYX'j'i ^S^CDItffiKff^^ 
1. 2. 3. 4. 5. 6 fi8«--v^,F (fiS^-^v^s. F;^^* 
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%A9) 

1 1 X'jA^WSL 
1 2 IBfli^lP^^^- 
1 3 ±M 

14. 14 1, 5 0 iim*^ 
15a. 15b. 15c. 15d m@ 
16. 161. 162 ffi«^^©»S:^|^ 

1 7 

18 F-5-yd»7^|Dj 

19 =f^Xt>mW3^ 
3 0 ?aM7^^Xi?ii** 

3 1 3t^K4a 

4 0 saisif'^y^i'iga 

4 1 m^T^^D-X.-^ 

6 0 -t/xyNas 

6 1 flIS. ffS^^te»)^t>-ti-»E 

6 2 fBISffi^TJfJ^g 

6 3 n^mjs^^vL- (M±M/&mmm 

6 4 X=^A^^v-:f 
20 6 5 SSm-N F (Ja«-^ f F ;^ 7 -Y 

7 0 i^i^a 
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